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Integrated Physical and
Socilal Science Research

Team Integration
Fire Workshops
Drought

Applied Climate Studies
Water Economics

Climate Forecast Evaluation
Vulnerablility Assessment
Team Integrated Project

http://www.ispe.arizona.edu/climas/




Integrated Physical and
Socilal Science Research

Agricultural Economics
Tourism Economics
Fire Ecology

U.S.-Mexico Border Environment
Spatially Distributed Snow Estimates
Streamflow Forecast Evaluation
Urban Water Resources and Policy
Institutional and Policy Analysis

http://www.ispe.arizona.edu/climas/




Metrics for Success

Stakeholder engagement

<4 Team integration
User input = Change In science
Increased demand for information/briefings

Vulnerability reduced

7] NOAA partnerships

Bales et al., 2004 — Bulletin of the American Meteorological Society




sSuccess
Stories




CLIMAS Team Integration




Team Meetings

e Communication
— Methods
— Language
 Collegiality




Mini-Retreats

ntroduce new members to the project (Fall)
~oster greater team/project integration

Keep CLIMAS on track with regard to meeting
short- and long-term goals

Move forward on Team Integrated Project




Pl Retreats

Evaluate contributions to literature on theory and
practice of integrated assessment

Write multi-author papers on aforementioned
Brainstorm projects and future directions
Strengthen collegiality




Process-Based
Decision Support




Process: Fire-Climate Workshops
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Fostering Agency Partnerships

National Interagency Coordination Center

CLIMAS

Desert Research Institute




Process: Fire-Climate Workshops

e 2003-2005: National Seasonal Assessment
Workshop

Photo: New York Times




Process: Fire-Climate Workshops

* Fire potential outlooks
o Climate conditions, forecasts
— explicitly incorporated

Management Implications and Concerns

The Southwest Area, over the past 12-year period, has experienced several
significant fire seasons, causing tremendous less of property and wildland
resources. The current trend, all things being the same, indicates 2003 will nok be
on the scale of these seasons. However, with that being said, several concerns
still need to be addressed throughouwt the 2003 fire season,

Southwest Area Season 200

Areas of Concern

Areas of Greatest Concern

_————————
Considering current and predicted weather, fuels and fire danger conditions, the
highlighted areas represent those that are most likely to experience a greater then
normal number of large fires. In essence, though the overall number of large fires is
expected to be near nermal on a regional basis, they are more likely to be
concentrated in or near the areas marked in red.

Air Resourcas

_—

In 2002, the nation lost several heavy air tankers and helicopters to fatal crashes, As
a result, all heavy air tankers will be undergoing significant stress level testing through
the spring and summer of 2003. This will mean that the number of heavy air tankers
may be limited. There will need to be an awareness that some initial attack fires may
jump to extended attack because of a lack of heavy air tanker availabiliby.

Fire Behavior

e
Throughout the drought period 1998-2002, significant vegetative stress, die-back, and




Process: Fire-Climate Workshops

Resource allocation
Prescribed fire
Public education

Southwest Area ERC Curve 2004

Observed & Projected — Most Likely Scenario
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Process: Fire-Climate Workshops

Requests for new products
e Eastern

— Show water equivalent
e Historical context

— Precipitation frequency
— Blocking

 Western
— Monsoon onset, breaks




Metrics for Success

States, SRCC, NRCC
m Press briefings, training, international, WALTER

? — NOAA forecasts and products used in
management

(L”) CPC, CDC, RCCs, IRI, RISAs




Wildfire Alternatives (WALTER)

EPA-STAR Funding

— CLIMAS-Associated Investigators

Spinoff from first CLIMAS Fire-Climate Workshop
Fire risk assessment

Scenario generation S
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Drought:
Process, Product, Policy

Photos: Bonnie Colby
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El Nino-Drought Initiative

Users T—— +——, Producers

Flexibility to Respond

http://www.ispe.arizona.edu/climas/research/END/background.html




Objectives

* Provide region-specific value-added climate info
o Stakeholder feedback

— Producers of information
— Climate Services

e Inform the press

http://www.ispe.arizona.edu/climas/research/END/background.html




Elements of END InSight

 Monthly info packets + Website
Surveys (initial, monthly, phone, exit)
* Wrap-up workshop

/
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Participants

» Embudo

= Los Alamos
* Window Rock *canta Fe (2)

* Flagstaff {2) .
e Holbrook Albuguergue (6)

. * Finetop
Phoenix @ Winkelman
Fountain Hills

=5olomon
Tucsgn (6} Willcox *Las Cruces New Mexico

*Benson = Animas L

Q Rlﬂl *Sierra Vista ’

*Water, Fire, Land Management
*Energy, Cooperative Extension, Ranching, Media

http://www.ispe.arizona.edu/climas/research/END/background.html



CLIMAS-SAHRA Press Briefings
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Placement of Text and Graphics

Central Page
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11. Precipitation: Multi-season Outlooks & Source: NOAR Climate Prediction Center

Crvedapning d-rmank longdead precptafon brocasls (released 1219802} Moles:

Ha aat LS talon forecast The BiuA CPC (Natiooal
it o oot o ] st s fmecspheric Administrat)
T = - Maie Fredicion Cenber i ouils
dict the Yexmees" likelihood
hanee) of ahove-pvernge, averng
ol hellowsaverage predi piation,
mat ive maemilnde of such varalion.
The mumbers on the maps do ned
refier o inches of precipilation.

Peroeni Likedifaad
al Ahaee ar Baiow

Ay erage Pracpitslion”

20 - 3% Im & situaiiem whers there i= no
10% - 20F% forecast skill. one might look at
. 5% -10% Abowe average condilioss in onder 1o gel an
1. Long kLS, pracip i o bt oL Long ke U5, pracipiid o fomecast 0% - 5% 'd‘""‘“_-“h" mighd !:|u|1|1m. Lsing
o Byl - Jii 2100 B gy - oy 2003 0% - 5% et climnste as o guade do nverage
] coreditions ol dividms the pest
5% -10% Bebw : r 5
revond ingo 3 cafemories, there s a
10% - 2% 53, 3% chonee of shove-averaee. &
2% - A%

- 53.3% chanee of average, ond a
"EC indicales no lorecas] 53, 3% chonee of below-avearage

due bo fack of mode skl precipitsdion

Thus, esing, the NOAA CPC encess
likeldood forecast. m arens with ligha
green shading (-5 eucess
likeflvood of shove-average) there is
) pecipitation @ the & K5.5:35.3% chance of ahove-
¥ hern Lnll.ul Sl.llc: in :]m winler nnd |pr|rl.-gn:l igures ll.]-.l For the Southvwest, the gl'euh.rl confidence in I Naggdictions | wverage, 8 55 3% dhance of svernpe,
ventered over much ol Arcoms dunng FebruareAprl 2003 svith probabilitees resching 33 503 5% {or aboveaavernge o & 28333, 3% chonee of helow.
precipitation (sccompanied by onby 2.5-15.5% probahilfties of below-gverage precipitation ). The probabilities For continued averape precipamis
ahove-average precipiintion in Arizona and New Mexgoo during, ghe spring (Figure 11h) range between 38.3% {southem
Arizona ) el 43333305 (soatheasterm Mew Mexice), These prediciions are based chiclly on the histoncal tendency for shave \ & leren auerage refers to the 1971
average precpilatn in the Southwest during an F1 Mifio event, supported by resulis of tremd mmahysis. Forocnsters expect (r aversge. This practice i
woderaie Bl Nifio conditions to coniinue for al leasi dhe mext 24 moedhs, However, El Migo-reloied winber precipitation in the mifard in the field of climaology
Souilwest is highly varinble. Peak Bl Naho swengd is Bkely 1o ocour ather during Decensher 2002 or January 2000, X000 CFC
climme oulbooks are released om Thursday, between the F595 amd 219 of cach momtl
Far moers infarmation, visil:
Gl Vwsera mpe eap roaa qoypreduclsipredictionamulll_ssason'13_ssasonal_sulleakstealanshunehill b
b His veehsite bas many graphics md may boad slovily on your coeputer.




Quantitative Responses (=34

U. S Drought Monitor

Useful 77%
Interesting 23%
Neither 0%
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Qualitative Responses

NOAA-CPC Seasonal Outlook

—= Jul Aug-SeE 2_00_4 .

Regional
Skill +
Verification?




Usefulness

Enhanced decision making ability
e Monitoring, mitigating effects
— Endangered species
— Non-native species
e Scheduling activities
— Prescribed burning
— Rangeland stocking rates




| essons Learned

e [terative, sustained interaction valued
— Trust
— Workshop
e Bridge/Translator function valued
— Region-specific information
 One-Stop Shopping
— Multi-agency — message neutral




Effective Strategies
for Distribution

e Information brokers are key partners
— Target information to appropriate people




Transition to Operations
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Trust and Recognition
Leads to Opportunity

"GDTF o §oueraces brovam

8 ARIZONA DEPART MEN T
&OF WATER RESOURCES

Governor signed Executive Order
at CLIMAS-SAHRA Press Briefing




Drought Research

e Drought plan chapter co-authors and advisors
e Climatology and monitoring
« Drought mitigation and vulnerability
e ECconomic impacts
e Impacts database
« National Drought Mitigation Center




Targeted
Engagements:

Applied Climate Studies




Air Quality

e Air Quality Managers

— Tucson, Phoenix, Las Vegas, El Paso,
Albuquerque

— |solate climate effects on smog & dust
Underlying emission trends

— Inform decision-making




Air Quality

 Regional stakeholder workshops

o Stakeholders not aware of latent climate info
— Annual-to-decadal variations
— Inform use of climate forecasts




Air Quality
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Metrics for Success

EPA, WGA, NPS, county, municipal
M Validation in new region

m Ongoing workshop series; wildfire, border
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Climate and Health: Valley Fever

 Valley Fever (coccidioidomycosis)
e soil fungus
e Airborne spores ==——p infection
e Costs
* 6,000-8,000 severe cases/year
e 50-100 deaths/year
« $60 million/year in medical treament




Climate and Health: Valley Fever

e |dentify climate controls
— Precipitation, temperature, dust
— Interactive web-based tool
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Downscaled Climate Forecasts

e CLIMAS-NWS Tucson collaboration meetings
* Need for local climate forecast info
» Constraint: must be official product
 CLIMAS tests CSD methodology
e Precipitation: West
* NOAA Partners
e NWS Tucson
* NWS Western Reg.
* NOAA-CSD

—— Probability to be above —<—Probability to be below




Quantifying Impacts:

conomic Risk Analysis
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Water Transfer Tradeoffs

e Conflict

— Moving water from
traditional uses and rural
communities

e Social & environmental
benefits

— Restoring watersheds

— Assuring reliable supplies
for homes and businesses
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Water Rights Settlement

 New Mexico Indian-Urban-Irrigation Settlement
« Shortage sharing during drought
e Pueblos
e Rural water users
e Counties & cities

e Securing stability




Water Rights Settlement

 New Mexico Indian-Urban-Irrigation Settlement
« Stakeholder workshop
« EXplicit climate information
* Regional dialogue on susceptibility to drought
e Coping strategies and goodwill secured




Economic Risk Analysis

e Tourism and recreation economy
e Snow-based recreation economy
— Potential climate change effects
e Park visitation, drought, water
— NPS model — no climate, no causality
— CLIMAS attribution




Product:

Forecast Evaluation




Forecast Evaluation

 Unknown forecast skill
e Misinterpretation
e Lack historical context

Climate Outlook
Precipiation

Climate Outlook
Precipiation
[T




FET Elements

* Forecast Progression
e Tutorials

e Historical Context

* Forecast Performance

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Forecast Evaluation

e Sub-setting

e Seasons, Lead times, Regions, Years
e Criteria

o Simple/Iintuitive to Complex/Informative
e Transparency

e Data behind analysis

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Forecast Evaluation

You chose precipitation forecasts issued August - October covering seasons December - &pril.

Non Climatology Score Results
To see the data that were used in the evaluations, go to the map that you are interested in and click on the region you are
interested in. Then select "Show data behind map”.

o.o N I : -

OBl
| |

ForecastPerformance

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Forecast Evaluation

Probability of Detection Skill Score Results
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ForecastPerforrnance ForecastPerfarmnance

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Forecast Evaluation

Forecast Evaluation Results: Maps Behind the Data
The following maps correspond to the specific forecast you selected from the bubble plot.

sued in issued in October 1997 covering January-Febuany-March

- 1997 covering

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Features in Development

* Profiles and projects
— Save project history
— Built-in usability study
 Report generation
— PDF output

http://hydis4.hwr.arizona.edu/ForecastEvaluationTool




Metrics

Ranching, fire, water resources, others
Hydro-Core Office

Historical data

Trainings

CSD, NWS, CBRFC, RISA, others




Establishing Context:

Vulnerability Assessment




Vulnerability Assessment

Document vulnerability to climate variability

Historical context
— Current processes of adaptation

Identify key stakeholders
— Climate information: uses, needs, constraints

Establish a sustained working partnership

http://lwww.ispe.arizona.edu/climas/research/vulnerability/background.html




Vulnerability Assessment

high

shock

SENSITIVIT

ADAPTIVE
CAPACITY

 EXxposure to climatic variability and change
e Sensitivity — degree to which system is affected by climate
 Adaptive capacity — ease and time to adjust and recover

Based on Davies 1996 Adaptable Livelihoods




Vulnerability Assessment

low high

SENSITIVIT
high shock shock

Corn farmers — Ranchers *

VA

Least Vulnerable
ADAPTIVE

CAPACITY

’ ac ___»

Vegetable growers _ Hlspanlc_
Native Americans

_
low l Time Time
Most VVulnerable

Based on Davies 1996 Adaptable Livelihoods




Case Study Regions

Middle San Pedro River Valley
Sulphur Springs Valley
Upper Gila River Valley




GlS-based Vulnerability Mapping

e | ocate matches
e Qualitative — Quantitative

e Partners in helping refine the product:
 Upper San Pedro Partnership

» Arizona Department of Water Resources
o Cooperative Extension




Cow Calf
Operations




Surface Water
Claims
for Irrigation










Metrics

Primary contacts, NRCDs, Cooperative Extension
Hydro, Core Office, Climate, Border, Economics

Drought Plan: Irrigated agriculture chapter;
Arizona Department of Water Resources




TIP:
Team Integrated
Project




TIP Goals

 Advance integrated assessment
« More complete CLIMAS integration

 Test methodologies
— Principles and objectives
— Collaborative groups, adaptive research

o P %l e P
Photg: Claig Alems <7 ..




Little Colorado River Watershed

" MEW MEXICD




Upper Little Colorado Watershed

Why this region?

e Ethnic and cultural diversity

» Climate-dependent rural lifestyles
e urban expansion

 Variety of ecosystems
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| Potential Water Supply Crises by 2025

[Aawas wheme exEling supplies are nol adequale 10 mes
water demands for prople , Tor farms, and for {the emvionment) *  Stabe Capitols

*  Major Cilies
Major Rivers

| indian Lands and Native Entities

[ ] states |

Wiales Supply lesus Areas

Linmet Rural Water Needs

Confict Potential- Moderate
Confict Potential- Substantial

Conflict Potential- Highly Likely




TIP Goals

 Expand horizontally into other areas

— Sectorally
e Forest health, wildlife, NGOs
e Tourism and recreation

e County and municipal




Climate and Water
Resources Extension




Climate Extension

* Information Broker

e Improved use

mproved deman

Re-survey

mproved knowledge transfer

Lecuad: Ssptambar 21, 2004

CLIMAS
Southwest Climate QOutlook
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Water Resources Extension

e Climate and water resource management
* Improved access to stakeholders
 Emphasis: climate variability and change
e Critical rural water use assessment




Enhancing Water Supply Reliability
Through Use of Climate Information

June, 2002 '-__ May; 2003 __'{}:*;j‘ S,

 State-funded multidisciplinary study
e Partnership: U.S. Bureau of Reclamation
* Incorporating climate information into USBR modeling
 Pls: Jacobs (water policy), Colby (economics)
Meko (climate), Nijssen (hydrology)

http://www.uawater.arizona.edu/programs/grants04.htmi




